A high performance control system is being designed as part of a heavy ion medical accelerator. The accelerator will be a synchrotron dedicated to clinical and other biomedical uses of heavy ions, and it will deliver fully stripped ions at energies up to 800 MeV/nucleon. A key element in the design of an accelerator which will operate in a hospital environment is to provide a high performance control system. This control system will provide accelerator modeling to facilitate changes in operating mode, provide automatic beam tuning to simplify accelerator operations, and provide diagnostics to enhance rel iabil ity.
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The control system being designed utilizes many microcomputers operating in parallel to collect and transmit data; complex numerical computations are performed by a powerful minicomputer.
In order to provide the maximum operational flexibility, the Medical Accelerator control system will be capable of deal ing with pulse-to-pulse changes in beam energy and ion species.
Control System Design Philosophy
The availability of vastly improved computer hardware at moderate cost means that it is now reasonable to consider building a computer system to fit an application. A very high performance computer system can be designed to provide monitoring and control of devices and instruments, as well as high-level control functions such as automatic beam-line tuning.
In particular, the reduced financial pressure to share computing resources among many functions has led to the concept of providing distributed intel 1 i gence. There is a clear trend to use larger numbers of computers in accelerator control systems: PEP used a few computers, the SuperHILAC Third Injector used about twenty, and ALS will use over two hundred.
One important advantage of using distributed intelligence is the dramatic simplication of the software.
To simplify the operation of the Medical Accelerator, a large number of interactive, easily-understood graphics displays with simple control functions will be provided. These di spl ays and the supporting calculations will require extremely large computing power to be adequately responsive, on the order of 0.1 second. To achieve these responses, we will use several high performance microcomputers performing tasks in parallel and communicating via a multi-processing-bus. This concept, which replaces minicomputers, was developed and demonstrated on the SuperHILAC Third Injector control system, and will be used throughout the control system when high computing rates are needed. (1, 2, 3) Reliability and maintainability will be stressed in the control system design. This applies to its The IOMM is used where parallel computation is required to achieve the desired throughput. The IOMM contains a local data base.
There are at least two computer boards in the TOMW, one of which controls input/output to the devices, and one of which deals with the data base and messages.
Other 
